Dependence on Salmonella typhimurium enzymes of mutagenicities of nitrobenzene and its derivatives in the presence of rat-liver S9 and norharman.
Dependence on S. typhimurium enzymes of mutagenicities of nitrobenzene (NB) and o-, p-chloronitrobenzenes (o-, p-CNBs), which are only mutagenic in the presence of S9 and norharman (NOH), was investigated using a nitroreductase-deficient strain TA98NR and an esterifying enzyme-deficient strain TA98/1,8-DNP6. NB exhibited mutagenicity towards TA98 but did not towards TA98NR strain in spite of the presence of S9 in the assay system. The mutagenicity of o-CNB towards TA98NR was significantly lower than that of o-CNB towards TA98. In contrast to NB and o-CNB, synthesized phenylhydroxylamine (PHA) and o-chlorophenylhydroxylamine (o-CPHA) exhibited approximately the same mutagenicity towards both tester strains. These results indicate that the nitroreduction required for the appearance of mutagenicity of the nitrobenzene derivatives in the presence of S9 and NOH is dependent on the nitroreductase of the tester strain. In addition, the mutagenicities of PHA and p-CPHA were significantly higher towards TA98/1,8-DNP6 than towards TA98, suggesting that the esterification of their hydroxylamines produced inactivation rather than activation. From these results, it was concluded that S9 and NOH play a role in metabolic activation other than the reduction of the nitro group to hydroxylamine and subsequent esterification for the mutagenesis of NB and its derivatives.